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(54) ACTIVATED CARBON FOR ELECTRODE. POLARIZABLE ELECTRODE FOR ELECTRIC DOUBLE- 
LAYER CAPACITOR AND ELECTRIC DOUBLE- LAYER CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an activated carbon employing a synthetic resin as a raw material, 
which can be easily activated in a comparatively short time and can obtain superior electrical 
characteristics, such as high capacitance, when being used as an electrode for a power storage device, 
such as an electric double-layer capacitor. 

SOLUTION: The activated carbon for electrode is obtained by carbonizing and activating a 
polycarbodiimide resin, having a three-dimensional cross-linking structure formed by polymerizing a 
compound, having three or more isocyanate groups. 
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$?^L< 1*3 0^;Uo/olii±. cfc y$T^L < 0^ 

(MS) li. i±i2^^mmtRm^fAm(DmSi^ 
TEmzm^t ^:ztxn^x^^o 

[0 0 3 5] (c) f&1^(D7\-^')<f')iy^^-)l^mmWit. 
TtBse (11) Xffk^^^mik (JMT. A*^i<!:l^5) 
TfBxC (1 2) XTjk^H^mtL (IMT. B^^i^LN 

S8I» l:: cfc y S«a $ ti/r t CD fc ^ o 
[0 0 3 6] 

[ib7] 

CHjO— 

— CH^iHO — '"^^^^ 



— CHjCHCHgO— 



(8) 
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[0 0 3 7] cc-c. -hte7KU<7 U V K— ;His ^''•Jv 
[0 0 3 8] JiIBtKU^^'J V K-;K*. ^^^^'^'ICA. b 

±. ctyii?^L<(ii o<i)a±*-r^4i<7)T?fe'g)o 
li^. ±Pfii«#iz«i]|8$*i3Si^*<. jS^^i o. 0 0 0® 

it. ^;Uhb-eA : B=1/9-9/'1. $?*L<(i3/ 
7-7/'3r*fc^o '^Jrfc. A. B#fi<7)aiilSlCliSMl]ti 

[0 0 3 9] $P>lc. ±lfi;t^'J -J^^'J V K— ;U3fcit^V 
;b;itil^ pv h'J?*^3'-<— (GPC) ^mi^tzTfsij ji^ 

U>>f'J=J-^H^i:COSfi¥±^53^^M (Mw) A<iif^L 
< 1*200-730. O O O. J:y»^L<l*2 O O- 
100. O O O. ^ L < (i6 O O- 2 0. 00 

0C7)t,(D-efc^o ^fz. ¥l^^^^»lt (Mw/Mn) ;?)< 
1. 1 -2 O. cfcyitF^L<(i1 . 1-10T*fc^o 

[0 0 4 0] :^^^tl(D*S;!)<Sj^Sr'i^SH^Hf-7K'J^' 

-mmit7m&) . i -a (RiO(i±te^i5] 
i:) . TS^s. T;u^;uTsys. h (orII) u- 

£ (r11(*K*»2~5(7>T;U+^>». uI*1-10 

^yr(i2fl)a±co-«<75»{zj;o-C$*M*;Kfc7K'J^*'j 
R9<tl^i:^CD^ffll>^::<?:;!)<T'^. *#!c^^^1-'8 

[0 0 4 1 ] (d) j^i^o^m'^mut:mm^mt^it 

z<DX7K4^vS<!:J5lCplHg?ti:2 0Jijl±a);S1±7k*S 
S 2 o ^b*«g ^ffi t > ^ z >t)<r* ^ ^ o 

[0 0 4 2] (D^^*|CX7tf^v»^:&r'5^b'&Jt^<t L 

— ;u^°'J^''U vv;ux— T^ju. ^>^x'j7.u h— 
'j ^"U vv;ux— 7^;u. i^yj-lzP— ^UtK'J ^ U vvJU 
x-7^;U. h'jyjvv^U- hUX (2-tKP^vX 



[0 0 4 3] ±I5X7K:tvS$-:&-r^^b^J^l::. 201U 

it^m^^m^^±x. =,:^7zmEmm^i{mr^:iti)< 

p eu>^*U =1— x^uXt^'J =3— ;u • 3^Pt'u> 

■jzi— 1. 2-:^p eu>yu =1— ;u. 1. 3-zf 
p fuv-i?*'; =1— 1. 3-:?^>v^— 1. 4 
;u. i. 5 > v;i-— 2, 2 
-e/^^ju-i. 3-::^p/^>t/7|-— vx^u>^ 
'j a— v:/p =1— 1. 4-v<7P'\ 

+i;^>v;>l ^ y — 1. 4-t*7. (j8 t Kp^vx h 
^v) ^>-tf>. p~^v'J U>v:t— 7?x-;uv 
x^y— p< ^;uvx^ y — 5 ^KUx 

[0 0 4 4] vvT:^~hS^^•^^^b^ 

[0 0 4 5] ±IB^ VixT^-^- h^b^ifelcir^^ffiTK 

g;f-;Mb^«3i:^J5J£^?1^fc-i' VvT:^- h*aS(D7K 
'j:i--;Mb^!feitfigfflr'^'5)o -oii^. -f vvT^-- 
h1b^!fe)(7) [Nco] tK'J^— ;Hb^JfejcD Coh] 

t(oit^Rmitit CNco] > coH] T*fey. mw^ 

iCfiCNCOD : COH]=1. OS/I-IOZ-ICD 

mm. $T^L<i*i. 1 0/1 -5/1 coiBis-C'fc^o 

[0 0 4 6] ^tz. Tt^tj^—Mt^t^coit^i-JlZ. 20 
h^b^^^<hJSnc:^1±Ttc^L^o ><b^it^<i: LTIi. 
^^t<. l3»7SyS^^-r^^b^i^;b<cJ:yj?^Lt^ 

x^b>vTS >. 1. e-i>rzy^=^v- 
>, 1. 4-vTsy::?^>. e^^v>^<Dv7S> 

ig. 7KUx5=-U>TS>lf<7)7KU7S>$l. N-y5';u 
vx^y— ;uTa>. Tsy x^y— ;u^cDTay t;u 

VvT:^- h^b^JfelCD CNCO] i:. TS^^b-^ 
!(^(;) CNH2D ^tzit [NH] <!:. co^b^^igliltii CN 
CO] > [NH2] + [NH] XS>^o 
[0 0 4 7] Ctlb-f VvT^r—hSS^-r^-fb^il^CD 



(9) 
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[0 0 4 8] ±m(S>^jt^-m^^i:mT^it^^tL 

X\t. ^^izm^^H^t(OXitt^:l^ti<. ±fB (I) (D^ 



$ *i ^ /-K U 5t-^ vT u ^#^-r -§) vx X ^ 
^ (14) r'7F*:K^7K'J^^v7;b^u>jS^'^§^^ 

[0 0 4 9] 

[<b8] 



H2C= i C 0 — ^CHjCHjO-^— ^ CH^CHO^ C C= 



CH, 



(13) 



[O O 5 O] tzfzL. 



^fp^ r12, r13^ RUit:^mm 



= C C 0 — ^CHjCH^O-^ — ^ CH^CHO ^ R " 



[0 0 5 2] fzfzL. xt*. r15, r16^ Rl7(i7K^J^ 

a, t -:?^;u»^(Dat^3Si --6. -4(0t;u 

^;u*^?fl> f ^ 1 A^og> o(7)lfe^i^£iS£■r'g)t.o 

7^)^. ^tz\ti^ot^^s^^(O^V^^M^ir^iJ(DX& 
U> f + gfil OOJUT. 1 -3 OT-fe-SCir^b^iiT 
^Lt^o t#l::Rl5, r16^ Rl7(i>^;ufi, x^;ua. 
n-^pe;uS. i-:/obf;uS. n-^5^;uS. i- 

[0 0 5 3] Jtffc. ffij^^irjscr. W^l*. -^'UvvJU 
•J;H$xXt-;U. -j^ U P^;u-f V 2- 

>l=XT<7 U;UT5 h\ -$^'-<Ti: h>T^ 'j;UTS 
<7)T^ 'JVUTS hMb^JB5. t:-;u:f ^-y-^/'j mis 

-Mf^-^^m-t^it^^^mtu-r^zt^v^^o z<r> 

[0 0 5 4] ±1E (I) <D:=Ffi&f07K'JOU5'>^b^!|a. 
*fc(i7K'j5f^i^T;u^u>fie5^*'^^-r^vxx^;u 



e + dlil OOUiT. -3 0-efe'g)C<b3f)<$? 

^Ll^o ?$(::r12, r13^ R f^;ua. x^yuft. 
n-:^pe;uS. i-3^pe;u«. n-7f^;ufi. i- 

[005 1] 

[^b9] 

(14) 

g 

'(b^ii^^7KU:r^vxT;U^L/>/S53^^^W^^^y XX 

^Mt^^t^. m^mfii^^xmm'^fzitmi'iSi. 

-r^PjJ^. ;^]^;^^d:<l:^PSM-r'&C<!: lector, ^fzlt 

(^tK U :r ^ V T ^U^- U $ -^^-r ^ V X X VHb 

4^ U ^ ^ X X >Hb^ Jf^ ^ ;^^D -r -5) - 
i:A<*T^LL^o ^(Dcfc^^'.f^ xx^;U^b^i|^^^JD-r 

$^A-r^-<i:7()<r'#^o ^t&^QTK'j >^b 

y xx^;u^b^!Bg<t<7)$flfiJcit(*. iftlcPM^^H'&^.cD-c 



[0 0 5 5] C+lt) (a ) 



(c) 



(d) f^'A^-^^^ 



"pni^^ mmim^mm^^ztiz^^x. (d) is:^^ 
(Dmrn'^mus^m^mr ^it^i^i^ft^ (s^) ^ti- 

Tifbn^TKU-^-tT^^^^^iTcl^gtSiif::. ±tS ( a ) 

[0 0 5 6] ±fB (III) (D/\V>y— ^"'J^ 
-<i:L-Cli. TtB-fiS5t (9) X^t>^ti^m&^'^t: 

[O O 5 7] 

Hbi o] 

... (9) 
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[0 0 5 8] ZCD^'ytJi^-Sjmi^mmtLXit. (E) 

TKu^r-^nk-a-^ct. (F) mu-r vvT^r^— hit^i^ 

[0 0 5 9] (E) /^£:^^cD7KU7^--;Hb^!feli: Lri*. 

^ffll^^Z<!:;!)<$?^LL>o CCDcfcd^^ (E) /^^^(DtK'J 
;*--;Mb^!^cDS[^iS}^^^^M(i i. 000-5. 000 

VS>^Zttm^L<. J:y»*L<fi1. 500- 

3. OOOr^fe'So n^'J^—Mt^m(D^^ii)^^l-mt< 

<b^!|aa)»¥tS^^^fiii. t^-rtiti J IS K 1 5 7 7 

[0 0 6 0] (F) f&^<D7\^*)^Viy7^—hit^mt 
LXlt. m^it. h 'j U>v-r V vT^-^— 4. 4' 



>v-CVvT^— 4. 4' - vv^ P'x:i^v;up( ^ 

[0 06 1] (G) fie»(Dia#«S»J<t LTIi. ^Vv7 
*^O^^^^g;5<3 0 OlilT-efc-S^Stb^^M^b^Jf^^m 

yj=i— ;u. ::fp eu>^^u =!— ;u. 1. 3-:fp/\°> 
v:^— ^CDBifl^)^v:t— ;u : 1. 4-t:X ()8-t: 
KP^^vxh^v) ^>-tf>. 1. 4-v^P^+tl-> 
v;}-— ex t Kp^vx^;u) -f-U^^^U— 

x5^u>i;7S>. ^++^y^u>i;Ts>. 

'J U>vT5>^CDv7 5> : Tvevi^t K^v 

^ 2 fi ja± ^ t?i± T ffi L N -5) z it 7b< r- ^ -5 o 
[0 0 6 2] JiiEf»^^tt;K'j'>u^>?S<»flgfr 

^5l^r^^. (E) iSg^^^CDTtf U:^— ;U^b^!fel 1 OOSm^ 
iC^^Lr (F) ^^^(DTKU^f VvT^r-^- h^b^4^^5~ 
200mSa5. $?^L<I*2 0-1 OOmSSPiSADL. 
(G) /S^^CDJS#:^^J^ 1-2 00SfiSP. J? ^ L < 

5-10 omm.U'Mnu-r^a 

[0 0 6 3] ^tz. ±^m'^mi±mm\t. tibxC^^* 
isbfzmmmt^^ 5o-8ooas%(oi5si-efe^c<t?b< 

\zn^L< fi2 5 0-4 o oMa%-efc'5)o 

[0 0 6 4] 



&fim (96) 



2 o%T?Sj6»»«ics}SSi|<9«ft^Sati^fi&<^SM (b) 



[0 0 6 5] ±fE ( I V) (D/^-O^*— tK'J V — 

■efc^:7';;^Sig^^^«*4<t Lr(*. tK'J:?*:; 

^be:^•J•7'> (pvDF) . 37*v<beiiu-x><t^^i^- 

y)i^:tUZfa\ilylyt<D^m^WiP (VDF-HF 

^m^<* CP (VDF-cTFE) 3 mtim^L<mi^ 

t>tL'S)« wttbC7)p»9-eti. ::?*:/^bt*^UT^>*<5 OM* 

%iii±. 4#(3 7 osso^l^l± (±Rgfii(i9 7ma%ffS 
Tt^'UT-oas^ifii^^aii. ^$lrlS^^*^^:L^A<, 50 

O. 000-2. 000, 000t<n^L<. ^^Jtt^-^ 
L<(i500. 000—1. 500. OOOTrfc-SoM 

[006 6] ±tz^m^mmmj&^\t. ^^±vmmLfz 



^joaii. m*iffl;Si405i ooaaaiic^LT. o. 5- 

20MaSP. 1 1 0Sggi5-efe'g)CtM?^L 

[0 0 6 7] z(D^o\zLxmp,Htz^Ami^mmmm^ 

X. mmi^^mf$.r^jE'nmtLxit. m'^m^-m 
-v / < V ^ iz ffl l^ 4x CO Sfim i^iij;^ L r fl&ffl T? 
t^t)<. iEmmmi*^tLXT)v^-oM.m^fz\tmitT 

\t=^-j^)[.isb^tmizxmf&^Htz^mm^mi^'hzt 

[0 0 6 8] ±t^^mmi^^mm.i'^mmmtLx 
it. Mi^miK. wmizfu.t^'Dtziy-h^. Kmm^H 

^tLXit. 1'-2 0 0iWmflJg-efe^/l^ 
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^t. 8-100// m7&<»^ L < . a^30 U mf)< 

L. I I 4.^ I f « a.x > V -i-R XU. £ia »^ y V Xtz XH. J.<rr y.n —ia. a.j_ 

[0 0 6 9] *^0^fZ^-g>11^-mg + -V/<V^(i. - 

[0 0 7 0] CCT'. JitEmmm^tLxit. 

(i\ -ilS^ : Rl8Rl9R20R2lN+^fcliRl8Rl9R20 
r21p+ ({BL. R18^R21|iSL^fc|^|-^yt^*mfl(7) 
SmSSl-l 0CDT>IU^;U»T'&^) ^r-^F^H'SmA 
$R:*--0A±)^;*->-V>U^'^A'r7t->^. B F4-. N 

(CF3SO2) 2~. PF6-. C \ O4'm<0T=^7t'>t^ 
m^^ii:tzi^^mi^^Ztf}<V^. m»m\z\t. (C2 
H5)4PBF4. (C3H7)4PBF4. (C4H9)4PB 
F4. (C6H13) 4P B F4. (C4H9) 3CH3PB 
F4. (C2H5) 3 (Ph-CH2) PBF4 (Phli3?x 
=^)[^&^7r^^) . (C2H5) 4PPF6. (C2H5) PC 
F3SO2. (C2H5) 4NBF4. (C4H9)4NBF4. 

(C6H13) 4NBF4. (C2H5) 6NPF6. L i B 
F4. L t C F3S03^;b<^(f i^H. ZtibCDIfl^m 

[0 0 7 1 ] 

[^k 1 1 ] 



2 I 3 

R^ 



(1) 



Cxt*. R1'-R4^iSl^^r[H]-4,L<^*Mfl(Di^^lB[1 
-5C7)7;U^;US. ^tzitR' -O- (CH2) n-x^ 

^:K'5>7;h3^vt;u^;uS (r' f*^5^;uS^ycf*x 

tl'^Rl. r2. R3^3ci:r/R4c7)l>-rttA^2jl<DSA<If ^ 



[007 2] ccr*, g^^gft 1 -5a)7;i.^;uSi: LT 
13:. >^;uS, 3^Dc;uS. 2 — :7Pc;b 

4$|cy5";uS. 2il(DX^;uS. fcctl/T;U3^vx^ 
.'uS^^-T'STfe-fiSxe (2) T'^^ti^^b^l 

[0 0 7 3] 
[ib 1 2 ] 



Me 
I 

Et 



•(2) 



[5^*, R' fiy5^;uS*fclix^;uS$^L. xii^ 

-To ^fz. Meli>i^;US^. E t (iX^^U^^SR^-r 
[0 0 7 4] ^fz. rK r2. R3^5J:U:R4cDl^-mA^ 

zmomt^m^mmLxi^^it^fi^t un*. xic^^ 

4 «R7|xX Tfv - r> Atg**<^ If ^ o 

[0 0 7 5] ±tS~iffiCDT-:t>Y <b LT(*. ^f#I^PI:t 
^tl^t(DXltU< . BF4-. PF6-. AsFe". Sb 
F6~s A I C I 4-, HSO4-. C I O4-. CH3S 
03-. CF3SO3-. CF3CO2-. (CF3SO2) 
2N-. C I Br-. \-m(D7-:t:^^mi^^:iti3< 

^mmm^mm-t^t. *$fC. BF4-^/::(*PF6-C& 

i>:itt)mmx$>^o 

[0 0 7 6] :$:^0JlcfeLNT. tt^Mizmi^ h>n^ ^WlT 
it. WiTCDit^^ (15) - (19) 7b<^(f^^X^ (xt 

4^. Me(i^^;u». E t (ix^;us^jr-r) o 

[0 0 7 7] 

[ibi 3] 



(12) 
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El^ \. BF4- 



OMe 




Et 

-05) p---^-^ 
bt 



■(16) 



■•{19) 



OMe 




Me 



/ 



N\ BF4' 



•••07) 



•08) 



OMe 



[0 0 7 8] ±t^^mr>^-'tfj^m<D-m^^^'^f&)i: 

[0 0 7 9]-:^. 4ii&7t>X7fx- 't7At^li. 4m7>=E: 

.fc. IS^5!|->^fi>!^lc^^b^1±f=4$R7^X7^x-H7A^$• 
SJiSt-^li^dl*. 4i|RT>^^'l7A^|5]^f. 4^S7^X 

7lx-'t?A/N^'< K (^^bl^g. ^^b!K!i. BOitm 7K 

[0 0 8 0] tj:^. ±ummmik^t%ymmmmmzm 

[008 1] ±IBIf7kSW«?e»i:LTId:. ±IB 



[0 O 8 2] :Mf*6^l::l^. v3?^;ux— T. 2- 
v^h^'>x^>, 1. 2-x h^v>« h4rvx^>, 

^•^^A. xT;uy^^A. x5^;ui;>7^^>r A. 

x5^;u*;uei — ;u. :/5';u-t2;uv;u:^, :^^^;u:^ 
;ueh-;u^) ?Ei:^*(DM«x-^;bJi. ^h^tKp^ 

V^>. 4. 4~v^5^;U-1. 3-v:t^-tf->^CD|S 
-t^-yj 2-7f->. 3-x^;u-i. 3-:;*-4^-»^y 

'j v>-2-:t>^co:;'^^p^^ h>is. -^-oftem^^b 
^;U7^;UjU7 S K. N. N - T)U;n;uAT S h\ 

--7Kt^-h^) . ^S^*^/'J >JtSiJ (1. 3-v^ 

^cDjgjixcD**^t> 1 a^maT*^fcii2ajaJi^;i^L 
[0 0 8 3] ±I5m«;«^cfcl^r. mm^(Dmf^mm<D 

jSltfi. if^l-IS^fi'tfl^A^. O. 1-5. Omo \y 
L. »^L<li1. 0 — 4. Omo l/LTfe-So Hfil 

5. Omo \ yL^m^^t. i5,}E^\zts:r)fzt^\zmm 
t<^^o fzfcL. ±tB-flft5t (1) . (2) T'^^tu-g) 




mmzf^^^mmitiz^H. Lt^ij. m^t<2 5''cwiT 

[0 0 8 4] ±lB-b/^u-^^ LTli. 

[0 0 8 5] ±ie®<7)-b/'?u-^s*r^ LTii. M«m 

Xl^^^cD^mmt^ztt^X^^o tKU^I^ 

^fz[^:^^^^m^'^-[tx^Wim\zm&\^tzi,(ot^ 

[0 0 8 6] ^fz. -tr/^b— <h LT. ^l^m^Wmz 
ffi I ^ 'J ^ -/ W > y — ^ ;u A tit (z Jf^^ L y-c 4> 

5 O-'S O OMM%C7>lGST&-5)flftpI^tt^ii$^ff^L 
[0 0 8 7] *^BJCO'l^-aJl^A'/<v^(i. JifECO 

[0 0 8 8] ^aOcfcaiCLT^b+L^^^BJCDS^- 

«2[g. *pg5t^®. mti^nmt^&^^t>-\ti>:zt\z^ 
%m\z^mf ^:ztt<x^^o 
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[0 0 8 9] 

HJfeffiJ ic $ijRB $ 4x ^ a> -C li L ^ o 
[0090] [ 1 ] jg 

h (MR- 2 0 0. B^n^'J't^U^^X^ 

j?<^;u- 1 -3?x -;u- 2 -7^X7^u>- i -:*-4^vK 
o. 2SfiaJ^^D^. 5i*JfIf#lft?H-5DMc}ttt;l-^L^c 

1 1 o°cx ^^mml.x^)^w\t\^fzm^^% 

ccDSJS^I^^ 8 oo°cr' 1 fl$rBlAa?s^LTm^t:^-i±. 

*5ii>T. mmit^^m^^iz&xr^tttiz. mitm 

Mm#SimT9 O 0°C-C2Bt^B17K^^ia5S$^TL^. 
[009 1] [^ffi^j2] K<b;SS^7 OO'CirL. 7K 

MMmi^^B o o'^cx 3 ms^T-Dtziik^it. mMM^t 
i^fiifcLT. miiffl;stt^2$ 1 o. Qmmm^tzo 
[0 0 9 2] mmms] ^^gg-r vvt^— hc?:);!^ 

Jfeli!: Lr 5 U:i■:^— h (MR-400, H*7K'j't'U^ 

mtLfz\>mit. mmm^ tmmizLx. mmmi^i^m. 
[0 0 9 3] mmm^i ^tt^-Y vv-7^>— 

J^<t LTS •J:t^''— h (MR-40 0. B::$:7KU'^b^ 
>XSI im m) 1 0 0m«:ffl5*fflt>. 7K^mK;S*7 

ec'cxsmm^T^tzi^mit. mmm^ tmmizLx. 
m*2^ffl;si4K4* 1 1 . 9ag§i5^#/co 

[0 0 9 4] ^tflg-f Vv7^— hCDil-^ 

1^<!r LrziD:^- h (1 1 30. H^tKU'^^U^^XIS 

(If) ^) 1 O 0Saa5$•^L^. j^^b;^^^ 6 0 0°C. 

7KmMm}^)^&^9 5 o^'ctLtzWi^ut. ^mm^ tm 
[0 0 9 5] mmme] ^-rt^^ vv^^^— kcd;!^ 

I^r'fc'&pp^^— h (1 13 0, 0:2^7tf'j'^u^>xll 
(<*) W 1 oosaasiz. :ti;u7nv^5 hMbfiiiJ^-e^ 
'5 3-y ^^u- 1 -:7x— ;u- 2 -7^X7M^>- i 
^vKo. zmmu^mx. immnmx-\-i^\zmtm 
^Ltz'^. ^ 1 o°cx^mmmmLxm^{^itLfzmi^ 

S»fco »t)*ifrai5fe«:* 1 mmftJaTl::aBA><t»B!^L 
f-^. Z(7)ej5$!|^*6 O 0°CrM B^PBl^JD^LT^Ib^-a- 
fro m^T. »t>4xfcM<bifel5 4MgailC^L. 1 0 8 

maa5(;)7KK^b* 'J ^ A citiuib^x^ s) ** 

tjimm^ntzo z:<om^&^^ oo''ciii±xM^^m^i± 

j?S^T7 oo*»cr*2B#PB^T;^*Uia;S^^7oy■c„ 



(14) 
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[009 6] [itmm 1 ] 37 X y -;u8Jfli ( p l - 4 2 
2 2.7 K^^Azj (tt) ^) 1 o oma^* 1 1 o^cr- 

1 0^FBl*D^LT@^b3?-i±/co ::ti^$^lc> 1 4 o°c 
T'SB^FbI. sii^Ti 8 0"c-ei ommmL. ^±\Z^ 

TlC^;bN<t^a^L. Z(Dm^^^S0 0''CX'^mm1B^ 

ti,\z. mit^^m&mznLX7ksmm^(DW\^<Dm 
;S^^Tlv a<iffl*;gttS7^i o. emMSi^fco 

[0 0 9 7] [tbg£«2] 7K^^Sa;SB#fp1^ 3^Fp1I::L 
3. 7Sfiffl5|#tro 

[009 8] Lttmm 3] yjLy — ^uetfli ( p l - 4 2 

2 2. mmit^:Lm im w 7omsa5. fccfct^/iSKi 

mmizLXs miEiffi.^ttK9$8. emm&mzc 

[0 0 9 9] [it*g0'J4] 7K^^K;SB$rBl=£-3B#rp^(cL 

3. oms^4#fco 

[0100] [2] S^-MH^-^/^v^ffl^Sttm 

ttmmx'^i^ixfz^mmmiiitm^ 1 0. siati;^- 

OU^'r^ftJBi : NMP = 4 1 . 9:3. 7:2. 2:5 
2. 20flJ^-C?;l^LT'<^-;^ httl^L, 

Jtitc'^mi^mmmf^^^. Tj\.^^OM.&m\z. ^mm 

mt< ^ 00 umtU^^olzl^O^ — yi^— Kir cfc y >^ 
^mu. 8 o°c-e4B$rBm«^'t^t::^. E-MLxi^m^m 

[0101] m^Mz^mitmm^mi^. 4zjup-xs 

(D'ti/^[y-^^-n(D^m^n^^ri[\Zif^^-\i:X'\z)U'& 
h (IMT. PCi:l^3) 1. OlsAmmimmmtLX^ 

[0 10 2] [mmm^ 3] TfB^i$«ijT'^it>tL/tmfii 
[0103] i^f&m'i it^^ (15) (D^ja 

[0 10 4] 



[^bi 4] 




.(15) 



[0105] i;x5^;UT ^ > (l^m^bJ^ (^*) S) 1 0 
Om I 2-> h^vX^^^U^P^^' K (Pm^b^ 
(I*) SS) 8 5m I itSS^L. ^#t>*tfc}g^}Si«^^ 

— h'J' :?*!rAix. 1 o o"cr*2 4 8#Fb1jsj;^^ij: 

fco -CDB$. I^EIi. 1- 3 k g f /cm2Trfeo/i:o 
2 4SfFBl^. iSf\h\.tzf^^st^ftmt<D}R^mZ7mit 

ii'j^A otuu^b^xm (») sf) 5 6gs-?g«Lyc7K 

jt;*S2 0 0m I ^^Q;^. ZMiZ^mtzm^m^^^^- 
hX^}&Lfzo S^lr. ^^bP«5^U> («]3itS5eigX|| 
im S!) 1 OOm I ^JbD^ttm'T'&JS^t* 2lHl^TO 

^^±iU-!7A (^3fe)^^X|| (m S) $-^]O^TS; 

-xy<7KL/-^-^fflL^r®5feL. JiS^lC-QlNT SEE 

^ii^^7lV 1 3 5°C^^ifi(7)g:h^$- 1 8. 9g^# 

^^zt^^H-tm^mnT.^^? omt. nmr 

tl^o) iz^iJW^Lfzo 

[O 1 O 6] »t>ttfc2--?t h^vX5^;ui;x^;u7S 
>8. 2 4 g^^ t KP7?^> (fD7lc$$^xm 

(**) ^) 10ml izmmi^. 7K/%T. a^^b^^yu 

(^DTtJifi^Xll (<*) m) 4. Om I ^iJD^fro 3 0 

l5}SjS(DJ§J«^3aiES^L. ^#i=>tifc@ff^^Sx^y- 
;u (SlpfeiW^xH (<*) S5) -^h^t Kp:7^>^t- 
H^Sb^bL. 2-y h + vx5^;ut;x^;upt5^;u7>^- 
^J^B^mi&^ 1 6 g?#t-o 

[0 107]3^l^T. h^"i>X5^;UvX5^;uy 5^ 

;UT>^^0A30^^ 1 5. Og^^@7KlOOmI 

(cjgpL. it^big immit^ m) m) e. 3 7gs»D 

Tt^OM (gam^b^ (^*) iS^) $J5it^;«j()<p H S'-ei^ifi 
L. * ^frw^7K>7^r'7K$-|-^^®^L. (2 5 

°C) T';«i*tta>^b^i^ (15) ^1 2. SB^mtzo 

[0 10 8] mm^&] ±t^mmm7--^ sts^utt 
Tt^^mzxm^im&^iiSimumi'i=ti\ tm^mm^ 

g1. 59mA/cm2. 2. 0-2. 5V(D|5ST'3t£ 

T*^^>2B#FplJM±SmiE?Em^tTo/c^ir, 1. 5 9m 
A/cm2a)m;iiE®ST*fe1I^^Tl^. mtlx:^.;u4=-(D 
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